Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it does not display a currently valid OMB control number.
CONVERSION FACTORS, VERTICAL DATUM, AND ABBREVIATIONS
Sediment-deposition rates after impoundment of the Colorado River by Hoover Dam were determined by measuring the accumulation of mass during three different periods: (1) from the approximate impoundment date for each site to the initial occurrence of cesium-137 in the atmosphere (1952); (2) from 1952 to the maximum concentration of cesium-137 in the atmosphere (1964) ; and (3) from 1964 to the collection date of the sample (1998). Sedimentdeposition rates for the entire post-impoundment period 
averaged 1.45 (g/cm
2 )/yr (grams per square centimeter per year) at the Las Vegas Bay shallow site, 1.25 (g/cm 2 )/yr at the Las Vegas Bay deep site, 0.80 (g/cm 2 )/yr at the Overton Arm site, and 0.65 (g/cm 2 )/yr at the Colorado and Virgin Rivers confluence site.
Total numbers of synthetic organic compounds detected in sediment samples were 48 at the Las Vegas Bay shallow site, 57 at the Las Vegas Bay deep site, 26 at the Overton Arm site, and 31 at the Colorado and Virgin Rivers confluence site. The most commonly detected organochlorine pesticide and polychlorinated biphenyl compounds were dichlorodiphenyldichloroethane and dichlorodiphenyldichloroethylene. The most commonly detected dioxin compounds were tetrachlorodibenzo-p-dioxin and octochlorodibenzop-dioxin. The most commonly detected furan compounds were tetrachlorodibenzofuran and octochlorodibenzofuran. The most commonly detected polycyclic aromatic hydrocarbons included perylene, benzo [g,h,i] perylene, 2,6-dimethylnaphthalene, and indeno [1,2,3-c,d ]pyrene. The most commonly detected phenol compound was phenol.
INTRODUCTION
Lake Mead, on the Colorado River in Nevada and Arizona ( fig. 1 ), has been impounded by Hoover Dam since 1935. The lake is the largest reservoir by volume in the United States and is an important source of water for more than 22 million residents of southern Nevada, Arizona, and southern California. Sources of inflow to Lake Mead include the Colorado River, Las Vegas Wash, and the combined flow of the Virgin and Muddy Rivers. 115°00' 114°00'
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INTRODUCTION 3
The Las Vegas area, Nevada, is one of the Nation's fastest-growing urban areas. Urban runoff, industrial drainage, and treated municipal wastewater from the Las Vegas area are transported by Las Vegas Wash to Las Vegas Bay on Lake Mead. Bevans and others (1996) indicated that the discharge from the Las Vegas area probably is a source of organochlorine compounds (OCs) and semivolatile organic compounds (SVOCs) to Las Vegas Wash and Las Vegas Bay on Lake Mead. OCs include organochlorine pesticides and degradation products, polychlorinated biphenyls (PCBs), dioxins, and furans. SVOCs include polycyclic aromatic hydrocarbons (PAHs), phthalates, and phenols. Concentrations of some OCs and SVOCs in the water column, in bottom sediments, or in fish-tissue samples were nearly an order of magnitude larger in Las Vegas Wash and Las Vegas Bay than in an upstream area on Lake Mead (Bevans and others, 1996) .
The U.S. Geological Survey's (USGS) National Water-Quality Assessment (NAWQA) Program and the Reconstructed Trends (RT) Study, in cooperation with the Department of Health Physics, University of Nevada, Las Vegas (UNLV), collected bottom-sediment core samples to investigate sediment-deposition rates and historic concentrations of OCs and SVOCs near the major inflows to Lake Mead.
Purpose and Scope
This report presents data on sediment-deposition rates and chemical analyses of samples from bottomsediment cores collected in May 1998 at four sites in Lake Mead. These sites were selected to provide information on the spatial and temporal characteristics of sedimentation and selected chemical constituents of the lake bottom adjacent to the major contributory inflows. Bottom-sediment cores at site 1 were collected in the delta of Las Vegas Wash where it enters Las Vegas Bay. Cores at site 2 were collected farther out in Las Vegas Bay. Cores at site 3 were collected in the Overton Arm of Lake Mead across from Stewart Point. Cores at site 4 were collected near the pre-impoundment confluence of the Colorado and Virgin Rivers ( fig. 1) .
Sediment-deposition rates were calculated using the pre-impoundment interface and cesium-137 ( 137 Cs) activities in bottom-sediment core samples at the four sites. The pre-impoundment interface at each of the four sites occurred between 1935 and 1937. A by-product of nuclear weapons testing, 137 Cs first occurred in the atmosphere in about 1952 and peaked in concentration in about 1964 (Van Metre and others, 1996 , Van Metre and others, 1997a and 1997b , and Hoffman and Taylor, 1998 . Separate sediment-deposition rates are reported for three periods-from the preimpoundment interface to 1952, from 1952 to 1964, and from 1964 to 1998. Chemical analyses of bottom-sediment samples collected from Lake Mead during the study included organochlorine pesticides and degradation products, PCBs, dioxins, furans, PAHs, and phenols.
Description of Study Area
Lake Mead is the largest reservoir in the United States by volume and is second largest in terms of surface area (Lara and Sanders, 1970) . Its maximum depth is about 180 m and the surface area is about 660 km 2 (Paulson and Baker, 1980) . At a maximum lake-surface elevation of 374 m above sea level, the lake extends about 106 km from Hoover Dam up the Colorado River. The maximum width of Lake Mead is about 15 km and its irregular shoreline is about 885 km in length (LaBounty and Horn, 1997) . Lake Mead has four major subbasins; Boulder, Virgin, Temple, and Gregg; and three narrow canyons: Boulder, Virgin, and Iceberg ( fig. 1 ).
Depending on release and inflow patterns, the retention time of water in Lake Mead averages 3.9 years (LaBounty and Horn, 1997) . The Colorado River contributes about 98 percent of the annual inflow; the remainder is contributed by Las Vegas Wash and by the combined flow of the Virgin and Muddy Rivers ( fig. 1 ). Las Vegas Wash contributes the second highest percentage of inflow to the lake. From 1992 to 1998, the mean daily discharge for Las Vegas Wash was about 5.9 m 3 /s (Preissler and others, 1999) . Flow in Las Vegas Wash is perennial because of discharge from municipal wastewater treatment plants (Covay and others, 1996) and urban runoff. Discharge of treated wastewater effluent to lower Las Vegas Wash has steadily increased since the 1940s. In 1993, treated wastewater effluent constituted about 96 percent of the annual discharge into Las Vegas Wash (Bevans and others, 1996) , which is the likely source of some of the synthetic organic compounds being discharged into Las Vegas Bay (Covay and Leiker, 1998; Bevans and others, 1996) . A complete description of the environmental and hydrologic setting of the Las Vegas area is available in a report by Covay and others (1996) . Lake Mead is classified as mildly mesotrophic (Vollenweider, 1970; Carlson, 1977) , based on its moderate nutrient concentrations and biological productivity. The hydrodynamics of Lake Mead are very complex and not well understood. Each basin in Lake Mead responds differently to the inflow-outflow regime and each basin is ecologically unique (La Bounty and Horn, 1997) . Annual mean discharge for the Colorado River below Hoover Dam from 1935 to September 1998 was about 394 m 3 /s (Preissler and others, 1999) . During bottom-sediment core sampling in May 1998, the water-surface elevation of Lake Mead was about 369 m above sea level (U.S. Bureau of Reclamation, 1998). port. William J. Burke and Bryan C. Moore, Resource Specialists, Lake Mead National Recreation Area, provided logistical support and assisted in data-collection activities. F. Kent Turner, Chief, Resource Management Division, Lake Mead National Recreation Area, provided managerial support and consultation.
METHODS
Vertical cores of bottom sediments from Lake Mead were collected using a Benthos gravity corer and a Benthos piston corer (each is 4 m long and 6.3 cm in diameter). The corers were deployed from a custombuilt pontoon boat others, 1997a and 1997b ). An A-frame and hydraulic winch were used to raise and lower the coring devices. Four cores ranging in length from 48 to 158 cm were taken from site 1. Three cores ranging in length from 111 to 161 cm were taken from site 2. Five cores ranging in length from 70 to 90 cm were taken from site 3. Four cores ranging in length from 65 to 127 cm were taken from site 4. All cores were believed to have penetrated pre-impoundment sediments. The pre-impoundment interface in each core was ascribed to a change in the physical appearance of the sediment, its particle-size composition, or the presence of pre-impoundment soil-surface organic matter. The presence of pre-impoundment sediment ensured that a complete post-impoundment sedimentation record was represented by each core.
The replicate cores collected at each site were used for different physical and chemical analyses. At each site, one core was split lengthwise to reveal its physical characteristics. One extracted core from each site was subsampled to determine wet and dry weights needed to calculate porosity for subsampled intervals. Other cores were extruded vertically and samples were collected for chemical analyses of organochlorine pesticides and PCBs, dioxins, furans, PAHs, phenols, and 137 Cs (table 1) . Organochlorine pesticides and PCBs were analyzed in organic-solvent extracts using dual capillary-column gas chromatography with dual electron-capture detectors (Wershaw and others, 1987; Foreman and others, 1995) . Dioxins and furans were analyzed in organic-solvent extracts using gas chromatography/high-resolution mass spectrometry (U.S. Environmental Protection Agency, 1986). PAHs and phenols were analyzed in organic-solvent extracts using gas chromatography/mass spectrometry (Furlong and others, 1996) . 137 Cs was analyzed using a highpurity intrinsic germanium detector gamma spectrometer (Dr. Mark J. Rudin, University of Nevada, Las Vegas, Department of Health Physics, oral commun., 1999).
Post-impoundment sediment-deposition rates at each site were calculated by measuring the accumulation of mass from (1) the approximate impoundment date at each site (ranging from 1935 to 1937) (1996, 1997a, and 1997b) .
SEDIMENT DEPOSITION Physical Description of Cores
Physical characteristics, determined in the field from one split core from each of the four sites, included water content, particle size, color, and odor (table 2). Site number: Sites are listed in general west-to-east, then north-to-south order.
U.S. Geological Survey Site Identification:
The standard site identification is based on the grid system of latitude and longitude. The number consists of 15 digits. The first six denote the degrees, minutes, and seconds of latitude; the next seven denote the degrees, minutes, and seconds of longitude; and the last two digits (assigned sequentially) identify the sites within a 1-second grid. For example, site 360713114504601 is at 36°07′13″N latitude and 114°50′46″W longitude, and is the first site recorded in that 1-second grid. The assigned number is retained as a permanent identifier even if a more precise latitude and longitude are determined.
Lake elevation: Water level of Lake Mead at Hoover Dam, in meters above mean sea level, as reported by the U.S. Bureau of Reclamation (1998).
Water Depth: Depth from the water surface to the bottom of the lake, in meters, at the point of sampling.
[Symbols: X, sample collected; -, no sample collected] All four cores examined were water saturated near the top; however, water content decreased with depth and compaction. Particle sizes of core sediments varied from site to site. The predominant particle sizes near the top of the cores consisted of clay and silt. The sediment in the cores became more coarse with depth, consisting of fine and coarse sand and some gravel near the pre-impoundment surface. The color of the cores are described as blends of yellow, tan, gray, brown, black, and olive. At site 3, live and dead Asiatic clams (Corbicula fluminea) were observed. A moderate odor of marsh gas, possibly hydrogen sulfide, was detected at a depth from 5 to 85 cm in the core from site 4. Distinct sediment layers in the cores were readily observed except in zones where clays were disturbed by the core barrel.
Age Dating
Sediment cores from Lake Mead were age-dated by using core depth and observed 137 Cs activities (table 3; others, 1997a and 1997b) . 137 Cs, an anthropogenic by-product of nuclear weapons testing, has a half-life of about 30.1 years.
137
Cs first occurred in the atmosphere in about 1952, with peak activities occurring in 1963-64 (Hoffman and Taylor, 1998) . 137 Cs strongly sorbs to sediments and is a useful tool for age-dating and assessing sediment input to a reservoir or lake from its watershed. Sediment with sorbed 137 Cs that enters a reservoir or lake tends to sink and accumulate on the bottom (Krishnaswami and Lal, 1978, p. 153-177; Hoffman and Taylor, 1998) .
The cores from Lake Mead are assumed to represent the entire period of deposition from the time impounded water reached the sampling site to the date of collection in 1998. The top of each core (0 cm) was assigned the sampling date. The pre-impoundment interface (from 1935 to 1937 depending on site location) was determined by a change in either the physical appearance of the sediment, its particle-size composition, or the presence of pre-impoundment soil-surface organic matter. Dates corresponding to the first occurrence of 137 Cs in the atmosphere (1952) and the peak activity of 137 Cs in the atmosphere (about 1964) were determined by evaluating 137 Cs activities in the core samples.
Activities of 137 Cs (table 3) are plotted against depth in figure 2. Activities and peaks of 137 Cs were variable in sediment samples from each site. The 137 Cs peaks at sites 1, 2, 3 and 4 were 0.98, 0.76, 0.69, and 0.95 pCi/g, respectively. Many of the 137 Cs activities at sites 1 and 4 could not be determined precisely and were reported as non-detected values less than an assigned reporting limit. Site 1 had two identical peaks, one at a depth of about 88 cm and the second at a depth of about 103 cm. The 137 Cs peak at a depth of 88 cm was designated as the 1964 peak (Edward Callender and Peter C. Van Metre, U.S. Geological Survey, written commun., 1998) because it was consistent with the 137 Cs peak at site 2, which occurred at a depth of about 63 cm. The 137 Cs peak at a depth of 103 cm at site 1 was attributed to nuclear testing in 1958 in Nevada (Peter C. Van Metre, U.S. Geological Survey, written commun., 1998). The 137 Cs peak at site 3 for 1964 could not be determined with any certainty and was not used to calculate sediment-deposition rates for the periods 1952-64 and 1964-98. The 137 Cs peak at site 4 occurred at a depth of about 20 cm. The shallow depth of the 137 Cs peak at site 4 could have resulted from the attenuation of peak flows discharging from the Colorado and Virgin Rivers as a result of impoundment of Lake Mead and regulation of the Colorado River above Lake Mead after 1964.
Sediment-Deposition Rates
Sediment-deposition rates (table 4) at each site were calculated using mass-accumulation rates to normalize for compaction. These calculations assume that sedimentation rates probably are constant in terms of mass, and that the density of solids is 2.5 g/cm 3 others, 1997a and 1997b) . In terms of mass, deposition rates probably became more constant after 1964, when Glen Canyon Dam ( fig. 1 ) began to regulate Colorado River inflow to Lake Mead. Porosity values for subsampled intervals in cores from each site were calculated with the wet and dry weight of sediment samples. These values are listed in table 5. Sediment-deposition rates calculated for sites 1, 2, 3, and 4 from the pre-impoundment interval to 1998 were 1.45, 1.25, 0.80, and 0.65 (g/cm 2 )/yr, respectively. The variation of sediment-deposition rates in Lake Mead could be the result of a combination of factors, such as upstream regulation of the Colorado River, rapid urbanization of Las Vegas Valley, rapid episodic erosion in Las Vegas Wash, the complex hydrology of the lake, and, to a lesser extent, urban development in the Virgin-Muddy River Basin. )/yr, respectively. The increased rate of sediment deposition at site 1 likely is the result of increased discharge of treated municipal wastewater effluent and subsequent erosion within lower Las Vegas Wash (P.A. Glancy, U.S. Geological Survey, oral commun., 1998). Sediment-deposition rates at site 2 increased after 1952, but decreased after 1964. This decrease could be the result of higher lake levels and regulation of the Colorado River above Lake Mead after 1964. Sediment-deposition rates at site 4, located near the historic thalweg of the Colorado River, significantly decreased after 1964. This decrease also could be the result of the completion of Glen Canyon Dam, which reduced the sediment load into Lake Mead.
OCCURRENCE OF ORGANIC COMPOUNDS
Sediment-chemistry data indicate that synthetic organic compounds (OCs and SVOCs) were present in Lake Mead sediment samples. OCs include chlorinated pesticides and degradation products, PCBs, dioxins, and furans. PCBs have been used as plasticizers and hydraulic lubricants, in heat-transfer systems, and in electrical capacitors and transformers (Smith and others, 1998) . Dioxins and furans were first produced in the manufacture of herbicides and PCBs. They are formed during municipal waste combustion (Sijm and Opperhuizen, 1996) and commonly are discharged into surface waters by chemical-manufacturing and sewage-treatment plants. SVOCs include PAHs, which originate from anthropogenic and natural sources, and phenols. PAHs mainly are produced by high-temperature reactions such as incineration or fires; however, some are produced commercially for use in pesticides, resins, dyes, cutting fluids, solvents, and lubricants (Smith and others, 1998) . Phenols are used to manufacture phenolic resins, herbicides, pharmaceuticals, dyes, plastics, and explosives (Smith and others, 1998) .
Concentrations of synthetic organic compounds and their degradation products varied with depth within the sediment cores. Selected synthetic organic compounds, with maximum concentration and depth, for the four sites is listed in table 6. Dichlorodiphenyldichloroethane (DDD) and dichlorodiphenyldichloroethylene (DDE) are degradation products of dichlorodiphenyltrichloroethane (DDT), an organochlorine pesticide. DDT was first used as a pesticide in 1939 and usage peaked in the United States in the early 1960's (Van Metre and others, 1997b). It was widely used until about 1970 and was banned in 1972. These compounds are considered toxic, relatively stable in the environment, and very resistant to biodegradation. In addition, these compounds have relatively low solubilities in water and a strong tendency to sorb to particulate matter in water, bed sediment, and soil . Concentrations of DDD and DDE in the Lake Mead samples are plotted against depth in figure 3 . Concentrations of other pesticides sampled from the four sites either were not detected or were detected at estimated concentrations lower than laboratory reporting limits.
DDD concentrations varied with depth at all four sites. These concentrations were greater at sites 1 and 2 than at sites 3 and 4 (table 7). The maximum DDD concentration at site 1 was 11 µg/kg at a depth range of 30-45 cm; at site 2, 38 µg/kg at a depth range of 20-25 cm; at site 3, <1.5 µg/kg at a depth range of 0-5 cm; and at site 4, 2.0 µg/kg at a depth range of 24-35 cm. The maximum DDD concentrations at sites 1 and 2 occurred in sediment dating between 1964 and 1998, whereas the maximum DDD concentration at site 4 was between 1952 and 1964. <0.5 <1.0 <1.0 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <0.5 <1.0 <1.0 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <0.5 <1.0 <1.0 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 .61 .93 <1.1 <1.5 <.5 <.5 <.5 <0.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <0.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <.6 <.5 <.5 <1.5 <.5 <.5 <.5 <.5 <.5 <1.5 <.5 <.5 <.5 <.5 <.5 <1.5 <.5 <.5 <.5 <.5 <.5 <0.5 <1.0 <1.0 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <0.5 <1.0 <1.0 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <0.5 <1.0 <1.0 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <0.5 <1.0 <4.0 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <0.5 <1.0 <1.0 <.5 <.5 <.5 <.5 <.5 <.5 <. <.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <0.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <0.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <0.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <0.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <.5 <15 <30  <30  <15  <15  <30  <30  <45  <30  <30  <15   <100  <100  <50  <100  <100  <100  <150  <100  <100  <50 DDE concentrations also varied with depth at all four sites. Concentrations in samples from sites 1 and 2 generally were greater than were concentrations in samples from sites 3 and 4 (table 7). The maximum concentration at site 1 was 25 µg/kg at a depth range of 30-35 cm; at site 2, 57 µg/kg at a depth range of 20-25 cm; at site 3, 1.4 µg/kg at a depth range of 30-35 cm; and at site 4, 2.3 µg/kg at a depth range of 18-21 cm.
The maximum concentrations at sites 1 and 2 occurred in sediment dating between 1964 and 1998 and the maximum concentration at site 4 was near the 1964 interface.
Although analyses of total PCBs were available for all four sites, most concentrations either were not detected or were reported as estimated concentrations lower than the laboratory reporting limit. The maximum concentration at site 1 was <30 µg/kg at a depth range of 10-15 cm; at site 2, 18.2 µg/kg at a depth range of 20-25 cm; at site 3, <45 µg/kg at a depth range of 0-5 cm; and at site 4, <45 µg/kg at a depth range of 40-45 cm. Analytical results of chlorinated pesticides and PCBs in cores from the four sites are listed in table 7.
Analyses for dioxins were available only for sites 1, 2, and 4. Concentrations of total tetrachlorodibenzop-dioxin (TCDD) varied with depth at all three sites, with greater concentrations occurring near the top of the cores (table 8) . Concentrations in samples from sites 1 and 2 were significantly greater than in samples from site 4, in which all concentrations were notdetected values. The maximum concentration at site 1 was 39 pg/g at a depth range of 5-10 cm; at site 2, 22 pg/g at a depth range of 15-20 cm; and at site 4, <0.76 pg/g at a depth range of 3-6 cm. TCDD concentrations were relatively constant at sites 1 and 2 before 1964; however, sometime after 1964, TCDD concentrations began to increase. TCDD concentrations at site 1 continued to increase up to the top of the core. TCDD concentrations at site 2 increased for about half the distance of sediment dating between 1964 and 1998, stabilized, then showed a small decrease at the top of the core. Concentrations of TCDD for the three sites are plotted against depth in figure 4 .
Concentrations of octochlorodibenzo-p-dioxin (OCDD) varied with depth at all three sites (table 8) . OCDD concentrations in samples from sites 1 and 2 generally were greater than in samples from site 4, in which all concentrations were not-detected values. The maximum concentration at site 1 was 93 pg/g at a depth range of 95-100 cm; at site 2, 44 pg/g at a depth range of 5-10 cm; and at site 4, <11 pg/g at a depth range of 3-6 cm. The maximum concentration at site 1 occurred in sediment dating between 1952 and 1964, whereas the maximum concentrations at site 2 were at the top of the core. Concentrations of OCDD for sites 1, 2, and 4 are plotted against depth in figure 4.
Analyses for furan compounds were available only for sites 1, 2, and 4. Concentrations of total tetrachlorodibenzofuran (TCDF) generally were constant at sites 1 and 4, but significantly varied with depth at site 2 (table 9). TCDF concentrations generally were greater in samples from sites 1 and 2 than in samples from site 4, in which all concentrations were notdetected values. The maximum TCDF concentration at site 1 was 150 pg/g at a depth range of 35-40 cm; at site 2, 320 pg/g at a depth range of 15-20 cm; and at site 4, <0.89 pg/g at a depth range of 15-18 cm. The maximum TCDF concentrations at sites 1 and 2 occurred in sediment dating between 1964 and 1998. TCDF concentrations for the three sites are plotted against depth in figure 5.
Octochlorodibenzofuran (OCDF) concentrations were fairly constant at sites 1 and 4, but varied near the upper end of the core at site 2 (table 9). OCDF concentrations generally were greater in samples from sites 1 and 2 than in samples from site 4, in which all concentrations were not-detected values. The maximum OCDF concentration at site 1 was 110 pg/g at a depth range of 35-40 cm; at site 2, 280 pg/g at a depth range of 25-30 cm; and at site 4, <4.8 pg/g at a depth range of 3-6 cm. Maximum OCDF concentrations at sites 1 and 2 occurred in sediment dating between 1964 and 1998. OCDF concentrations for the three sites are plotted against depth in figure 5.
Analyses for PAHs were available for all four sites. Concentrations of benzo[g,h,i]perylene were fairly constant at sites 1, 2, and 3, but varied with depth in samples from site 4 (table 10). Benzo[g,h,i]perylene concentrations in samples from sites 1 and 2 generally were greater than in samples from sites 3 and 4, in which all concentrations were non-detected values or were estimated values lower than laboratory reporting limits. The maximum concentration at site 1 was 16.5 µg/kg at a depth range of 30-35 cm; at site 2, 17.4 µg/kg at a depth range of 20-25 cm; at site 3, estimated as 3.4 µg/kg at a depth range of 0-5 cm; and at site 4, estimated as 7.6 µg/kg at a depth range of 40-45 cm. Maximum concentrations at sites 1, 2, and 3 occurred in sediment dating between 1964 and 1998, while the Table 8 . Dioxin concentrations in bottom-sediment cores at three sites in Lake Mead, May 1998
[Abbreviations: TCDD, tetrachlorodibenzo-p-dioxin; PeCDD, pentachlorodibenzo-p-dioxin; HxCDD, hexachlorodibenzo-p-dioxin; HpCDD, heptachlorodibenzo-p-dioxin; OCDD, octachlorodibenzo-pdioxin. Symbols: <, less than; *, estimated (reported when the compound has passed all criteria used to identify its presence and only the concentration is estimated). 1,2,3,4,6,7,8 HpCDD OCDD Table 9 . Furan concentrations in bottom-sediment cores at three sites in Lake Mead, May 1998
[Abbreviations: TCDF, tetrachlorodibenzofuran; PeCDF, pentachlorodibenzofuran; HxCDF, hexachlorodibenzofuran; HpCDF, heptachlorodibenzofuran; OCDF, octachlorodibenzofuran. Symbols: <, less than; *, estimated (reported when the compound has passed all criteria used to identify its presence and only the concentration is estimated Concentrations of 2,6-dimethylnaphthalene varied with depth at all four sites (table 10). The maximum concentration at site 1 was 81.9 µg/kg at a depth range of 60-65 cm; at site 2, 123 µg/kg at a depth range of 60-65 cm; at site 3, 70.7 µg/kg at a depth range of 30-35 cm; and at site 4, 77.8 µg/kg at a depth range of 18-21 cm. The maximum concentration at site 1 occurred in sediment dating between 1964 and 1998, and at sites 2 and 4 near the 1964 interface. Concentrations of 2,6-dimethylnaphthalene for the four sites are plotted against depth in figure 6 .
Concentrations of indeno [1,2,3-c,d ]pyrene at all four sites were fairly constant with depth (table 10). Concentrations at sites 1 and 2 were greater than those at sites 3 and 4, at which all concentrations were either non-detected values or were estimated values lower than laboratory reporting limits. The maximum concentration at site 1 was 15.3 µg/kg at a depth range of 30-35 cm; at site 2, 21.2 µg/kg at a depth range of 80-85 cm; at site 3, estimated as 3.5 µg/kg at a depth range of 0-5 cm; and at site 4, estimated as 5.8 µg/kg at a depth range of 40-45 cm. Maximum concentrations at sites 2 and 4 occurred in sediment dating between 1952 and 1964, whereas the maximum concentration at site 1 was between 1964 and 1998. Concentrations of indeno [1,2,3-c,d ]pyrene for the four sites are plotted against depth in figure 7.
Perylene concentrations in samples from sites 2, 3, and 4 varied with depth, whereas perylene concentrations in samples from site 1 were fairly constant with depth (table 10) . Perylene concentrations in samples from sites 3 and 4 were significantly greater than in samples from sites 1 and 2, in which most concentrations were estimated values lower than laboratory reporting limits. The maximum concentration at site 1 was estimated as 7.6 µg/kg at a depth range of 10-15 cm; at site 2, 11.3 µg/kg at a depth range of 80-85 cm; at site 3, 197 µg/kg at a depth range of 30-35 cm; and at site 4, 259 µg/kg at a depth range of 75-80 cm. The maximum concentration at site 1 occurred in sediment dating between 1964 and 1998; at site 2, between 1952 and 1964 ; and at site 4, between the pre-impoundment interface and 1952.
Pyrene concentrations were fairly constant with depth in samples from all four sites. Pyrene concentrations in samples from sites 1 and 2 generally were greater than in samples from sites 3 and 4 (table 10).
All concentrations in samples from sites 3 and 4 were estimated values lower than laboratory reporting limits. The maximum concentration at site 1 was 10.7 µg/kg at a depth range of 10-15 cm; at site 2, 8.8 µg/kg at a depth range of 80-85 cm; at site 3, estimated as 3.6 µg/kg at a depth range of 10-15 cm; and at site 4, estimated as 5.8 µg/kg at a depth range of 40-45 cm. Maximum concentrations at sites 2 and 4 occurred in sediment dating between 1952 and 1964, whereas the maximum concentration at site 1 was between 1964 and 1998. Pyrene concentrations in samples from the four sites are plotted against depth in figure 8 .
Analyses for phenols were available for all four sites. Phenol concentrations were fairly constant with depth in samples from sites 1, 2, and 3, but varied with depth in samples from site 4 (table 10). All phenol concentrations in samples from site 3 and most concentrations in samples from sites 1 and 4 were estimated values lower than laboratory reporting limits. The maximum concentration at site 1 was estimated as 9.8 µg/kg at a depth range of 20-25 cm; at site 2, 18.3 µg/kg at a depth range of 80-85 cm; at site 3, estimated as 8.2 µg/kg at a depth range of 0-5 cm; and at site 4, 33 µg/kg at a depth range of 50-55 cm. The maximum concentration at site 1 occurred in sediment dating between 1964 and 1998, at site 2 between 1952 and 1964, and at site 4 near the 1952 interface. Phenol concentrations in samples from the four sites are plotted against depth in figure 8. Analytical results for PAHs and phenols in cores from the four sites are listed in table 10.
SUMMARY
In May 1998, the USGS, in cooperation with UNLV, investigated sediment-deposition rates and sediment chemistry at four sites in Lake Mead. Two of the sites (one shallow and one deep) were in Las Vegas Bay, one was in the Overton Arm, and one was near the historic confluence of the Colorado and Virgin Rivers. All sediment cores collected were determined to have penetrated pre-impoundment sediments, thus providing a complete record of sediment deposition after impoundment. Total thicknesses of the post-impoundment sediments accumulated at sites 1, 2, 3, and 4 measured about 116, 118, 75, and 85 cm, respectively. Sediment-deposition rates after impoundment of the Colorado River by Hoover Dam were calculated by measuring the accumulation of mass during three different periods: (1) from the approximate impoundment 
